nNOS immunoreactivity co-localizes with GABAergic and cholinergic neurons, and associates with β-endorphinergic and met-enkephalinergic opioidergic fibers in rostral ventromedial medulla and A5 of the mouse.
The present study examined the co-expression of neuronal nitric oxide synthase (nNOS) in the rostral ventromedial medulla (RVM) and A5 regions of the mouse brainstem within several neurochemical populations involved in nociceptive modulation. Double immunohistochemical methods showed that nNOS+ neurons do not co-localize with serotonergic neurons within any of these regions. Within the RVM, the nuclei raphe magnus and gigantocellularis contain a population of nNOS+/GAD67+ neurons, and within the paragigantocellularis lateralis, there is a smaller population of nNOS+/CHAT+ neurons. Further, nNOS+ neurons overlap the region of expression of β-endorphinergic and met-enkephalinergic fibers within the RVM. No co-labeling was found within the A5 for any of these populations. These findings suggest that pain-modulatory serotonergic neurons within the brainstem do not directly produce nitric oxide (NO). Rather, NO-producing neurons within the RVM belong to GABAergic and cholinergic cell populations, and are in a position to modulate or be modulated by local opioidergic neurons.